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wo 9505363 PCT/I7S9S/D65ra 
METHOO OF CREATING A^TONEWASHED APPEARANCE IN WET-PROCES$ED FABRICS. 

The invention relates to nethode for producing a 
Btonewashed effect in fabrics and garments vhile reducing 
redeposition of dye on the treated materials. 

Het-prooessing of fabrics and garments to produce a 
variety of visual effects enhancing tlie appeal of the treated 
materials is a well known practice. This practice is 
particularly popular when the garments are indigo dyed and/ or the 
garments are constructed from denim fabric, as with jeans, 
jackets, skirts, etc., as well as certain accessories and various 
non-garment items similarly constructed. 

Of the more pc^ular wet-processing procedures, abrasion 
of indigo dyed garments or "stonewashing" has beccnae commercially 
widespread. For purposes of clarity, and to be consistent with 
industry terminology, "stonewashing" is considered a process 
whereby color is removed from a cellulosic garment or feUtxric by 
the mechanical aknrasion of pumice stones or other abrasive 
materials, usually in a water bath in a tumbler or %fasher, such 
that localized abrasion creates lighter spots or areas on the 
surface of said fabric, or garment leaving a relatively untouched 
background. Further, processes which produce a similar 
appearance to said ateaded fabric or garments by chemical or 
enzymatic means, or combinations of the above with or without 
mechanical abrasion, are included in the definition of 
stonewashing as it is accepted in the industry. 

The most common class of enzyme used to impart the 
modified appearance is c^llulase. Cellulase enzymea are 
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-typically divided into two groups: those with greatest- activity 
a^ a lieutral pH range (pH about 6 to 8) , and those with greatest 
activity in the acid pH range (pH about 4 to 6} . These ranges 
represent the pH values of optimum perfoannance, even though each 
type of enzyme has some activity outside its stated pH range. 
Both types are coiomonly used to impart the "stonewashed" 
appearance and both have advantages and disadvantages. 

One of the advantages of the neutral cellulase 
treatments is that only a moderate amount of indigo dye removed 
during the washing process is redeposited onto the white portions 
of the fabric « thus producing stonewashed denim garments that 
have bright, clean appearing highlighted areas. The major 
disadvantage is that, typically, a neutral cellulase enzyme will 
react somewhat slower than an acid cellulase enzyme, thus 
lengthening processing times. 

A major advantage of the acid cellixlase treatments is 
that the reaction on fabric is much faster than a neutral 
cellulase enzyme. A reaction time of two to five times faster 
than a similar treatment with a neutral cellulase enzyme is not 
uncommon. The major disadvantage is that a greater amount of dye 
is redeposited onto the garments due in part to the lower 
solubility of indigo at the lower pH. 

Methods and coaqpositions for chemically stonewashing 
fabrics or garments generally are set forth in, for escample, U.S. 
Patent Nos. 4,832,864, 4,912,056, 5,006,126 and 5,122,159. 
Improved compositions and techniques are required, however, for 
processing dyed material with fast-acting acid cellulase enzyme 
treatments while reducing the quantity of redeposited dye, thus 
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rapidly yielding garments with areas of bright, clean contrast 
and an attractive stonewashed appearance. 

It is the object of the present invention to provide 
a method of wet-processing dyed cellulosic fateics and garments 
to chemically create a stonewashed appearance in a rapid and 
effective manner. 

It is a further object of the present invention to 
provide a method as aforesaid which yields fabrics and garments 
having bright and clean appearing highlighted areas of color 
variation where dye has been removed. 

It is yet a further object of the present invention to 
provide a method as aforesaid wherein fast-acting acid cellulase 
enzymes can be utilized as the principal dye-removing agents and 
yet redeposition of dye on the treated material is substantially 
avoided. 

still another object of the present invention is to 
provide a method as aforesaid which is particularly well-adapted 
for processing indigo dyed denim fabrics or garments. 

In keeping with these objects and others which will 
become apparent hereinafter, the present invention resides in an 
improved method for treating dyed fabric, either in unsewn form 
or in the form of a garment, to produce a stonewashed effect by 
treating said fabric with a water-based composition having an 
acidic pH and including at least one acid cellulase enzyme and 
a dye redeposition inhibiting additive selected from the group 
consisting of natural and synthetic inorganic silicates, 
polyallcylene oxide polymers, acrylic polymers (homopolymers and 
copolymers) and natural, synthetic and semisynthetic 
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polysaccharides, including na-tural and syntheliic guns. The novel 
method utilizing the foregoing additives enables the use of fast- 
acting acid cellulase enzymes to remove dye and cause the desired 
localised variations in color density while substantially 
preventing "backstaining*" , the redeposition of dye (particularly 
indigo dye) traa the low pH wash water onto the treated fabric. 

The improved wet-processing method of the invention 
involves contacting dyed cellulosic fabrics, principally cotton 
denim fabrics, with an aqueous or water^based solution containing 
(a) a cellulase enzyme having greatest activity in the acid pH 
range, and (b) a dye redeposition inhibiting additive, as well 
as optionally other conventional additives such as buffers, 
surfactants, enzyme activators, solubilizing agents and the like. 
The fabric is tumbled or agitated together with the aqueous 
solution. 

a3ie f akaric treated in accordance with the invention may 
be in unsewn form or se%m in the form of a garment or other 
article composed of sewn fabric, preferably a new (unworn) 
garment or article 

The term "stonewashed appearance" as used herein refers 
to an appeeurance including local areas of variation in color 
density on the surface of dyed cellulosic fabrics, resembling the 
appearance created by mechanical abrasion of the fabric with 
pumice or other ** stones**. 

Stonewashing is normally carried out in commercial 
washing machines, cylindrical tumblers, converted dryers or 
similar pieces of equipment. The necessary parameters for 
practice of the subject method are that there must be a means to 
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contialn the wash liquor dtiring the process, along with the 
garments, fabric, or Items being stonewashed, such that they and 
the ensynes and other processing chemicals can make constant or 
Intermittent contact. Further, there must be a means of 
Introducing metihanlcal energy into the system, allowing the 
surfaces of the items to be stonewashed to rub against other 
surfaces, including other fabrics or items being stonewashed. 
This, In the case of a washing machine or tumbler, is 
accomplished by rotating the cylinder containing the garments, 
etc. at such a speed as to allow the garments to move about 
inside and rub against each other. In the case of a paddle dye 
machine, this is accompllBhed by an external paddle wheel mounted 
at or near the surface of the process liquor. The paddle turns 
and creates a circulating current. The current and/or the paddle 
catches the garments and forces them along in such a way as to 
rub over other garments and the paddle, creating the necessary 
mechanical action on the goods. 

The Btonewash process typically consists of several 
*st6ps, rather than a single es^sure to cellulase enzyme and/ or 
pumice stones. The garments are first typically deslzed using 
(a) amylase enzymes and surfactants, (b) oxidizers, alkalis, and 
surfactants, (c) solvents and surfactants or (d) hot water. This 
is frequently, but not necessarily, followed by one or more 
rinses. The abrasion step normally follows, %rhere the cellulase 
enzyme and other auxiliary chemicals are used to create the 
abraded appearance* This is the step during which the dye 
redeposition preventing additives would normally be present 
according to the invention. Following abrasion there is 
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sometimes a bleach step (only if Uie overall oolor is to be 
lightened) , an antichlor step (only if a bleach step is used) , 
a clean-VQ) step where detergents and brighteners are frequently 
added to wash away excess loose dye, one or more rinses, and a 
final softener application. subsequently, the garments are 
extracted to remove excess water, then dried and pressed. 
Although the preferred point to introduce the additives to 
prevent dye redeposition is with the cellulase enzyme, the 
additives may provide some benefit if added to the desize 
operation, the rinses before or after the abrasion, in the cleem- 
up step, or in multiple steps. 

While indigo dye is by far the most common dye used on 
stonewashed fabrics and garments, the stonewaeOi concept applies 
to any fabric, garment, or article which is made from oellulosic 
fibers, yazms, or threads, in irtiole or in part, and is dyed, 
pigmented, or othe:cwise colored in such a way as to have a 
differential of color between the surface and the center of said 
fibers, threads or yams, v^ether the colorant is a vat dye (such 
as indigo), a pigment (or pigment dye), a sulfur dye, or another 
classification of dyestuff. Ttie. key concept is that the fibers 
or yams are "ring dyed**, named for the resulting appearance of 
a cross-section of the dyed fiber, being more heavily dyed on the 
outermost ring of the fiber, less heavily dyed (or not dyed at 
all) at the center core. The stonewashing process damages the 
outermost portion of the celluloslc fibers, exposing the undyed 
(or lighter-dyed) centers of the fibers. 

O^e dye redeposition or backstaining preventing 
additives to be used in the novel methods are selected from the 
group consisting of natural and synthetic inorganic silicates. 
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such as zeoli-tes. Kaolin and bentonl^e clays; polyalkylene oxide 
polyaers, including polyalkylene oxide polyamine copolymers; 
aeryllo homopolymers said copolymers; and natural, synthe'blc and 
semisynthetic polysaccharides, such as natural and synthetic guns 
and cellulosic polymers. 

Representative generic structures for several 
categories of dye redeposition preventing additives to be used 
in the methods of the invention include but are not limited to, 
the following: 

Kai^m-al/Synthetlfi Tnoi-cranlc Silicates 

Al30a*4Sl02*H20, R\(Al,Hg)„Si«Oio(OH}B-R20 mO 

HsAIzSIsOb-HsO 

NajOAlzOj- (SiO,) • (H2O) y 

[Al209>4Si02-H20]R^ where R is an organo group. 
PolyalkYleneoxtde Polvmeira 
PolyamtneetihoxYlafces 

H- (OCH2CH2} y- (OCHCHjCHi) , (CH2CH3CMO) (CH2CH20) y 

\ / 

NCHjCHzN- 

/ \ 

H- (OCH2CH2) y- (OCHCH3CH2) . (CH2CB3CHO) (CH2CH,0)y 

PolvefchvlenA Ovide Polvmers 
-(CHaCHaO)-, 



PQlyalrhyleTie Glycol Polvmera 
HOCCSIzCHzO),^ 
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AriT-vllo HcMnopolvHteyg and Copolvners 

[(CH2CH)„} where molecular weigh-b 

I is 2 50,000. 
c=o 

I . 
OH 

[(CHzCH)^] crossl inked w/polyaUcenyl- 

I polye'ther where molecular 

0*0 weight is 2 50,000. 
I 

OH 

[(CH2CH}„]-[ (CHjCH),] Where the ratios of ethyl 

I ] acrylate to acrylic acid are 

C=o c=0 variable and having a 

I I molecular weight 2 50,000. 

OH OCHzCHj 

[ (CH2C)„]-tCH2CH)„] where the ratios of ethyl 

I \ acrylate and methacrylic acid 

00 C<=0 are variable and molecular 

1 I weight 2 50,000. 



OH OCH2CH; 



3 



The following are illustrative examples of compounds 
or materials identified by brand name, supplier and/ or chemical 
name or structure, which have been found effective as additives 
to etonewashing solutions in preventing the redeposition even of 
dyes, such as indigo, ^ich are poorly soluble in acidic 
solutions: 
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Product Names 



Natural and Semisynthetic 



(Merck 6 Co. « Rahway, N.J.) 
XOieuasan gum 
Welan gum 
Guar gum 
Locust Bean gtin 
KELGINTM MV, KELGINTM LV 

(Merck & CO.) 

otber alginic acid metal salts 

KEIACID™ 
(Merck & Co.) 

NATROSOL^ 250 HR 
(Aqualon Co. , Wilmington, DE) 

METHOCEL™ £5, E4H 
(The Dow Chemical Co. , 
Midland, MX) 

METHOCEL™ HB-100 
(The Dow Chemical Co. ) 

Gelatin 

Casein 



xanthan gum 



(principally, gaiactoaiannan) 
Sodium Alginate 

Alginic acid (polymsurmuronic 
acid -I- polyguluronic acid) 

Hy dr oxyethy Icel lu lose 

Hy dr oxypr opy Imethy Icel lulose 

Hydroxybutylmethylcellulose 



Kaolin 

Fuller p Earth 



VALFORT** 150 
(PQ Corp. 

Valley Foirge, Pa.) 

BEHTONE"* 34, 38, SD-1, SD-2 
(Rheoxy Inc., Hightstown, NJ) 

( 



|jai:ur-al/syntihetlc Tnoraanic Silicates 

H2Al2Si20B'H20 

Colloidal Aluminum Silicate 
KazOAljO,* (SiOa) (H^O J , 



organically modified 

montmorillonitjla where 
montmorillonite = AlgO^'ASiOsflxO 



Benton i tea 



AljOa-ASiOjHaO, 
R* .„ ( Al , Mg) 2Si40„ (OH) i-nHjO 
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BECTMiITE"* 200 
(American Colloid Co., 
Arlington Heigh-bs, IL) 

ZBOSYLiM llOSD/ DIAFIL^ 810 
(J.M. Huber Corp., Borger, TX) 

hydrite™ R 
(Dry Branch Kaolin Co., 
Dry Branch, GA) 



Smectite clay (Magnesium- 
aluminum-silicate mineral) 



Hydrated amorphous SiOa 



Hontmorillonites 



Polva1W]«.na oxide Polvmers 



TETROHIC« 908, H-(OCH^H2)^KOCHCH,CH^^ \ / (CH,CH,CHO).-<:HjCHjOVH 

1508 NCH/av* 

^ASFOoip.) HKOCHaqH^KOCHCHjCHa)^/ \ (CHaCHaCHO)^ CH/Mrf>V-H 



POLYOX™ WSR M-10, WSR N-3000 
WSR N-7S0 
(Union Carbide Corp. 
Danbury, Conn. } 



(CH2CH20)„ 



CARBOWAX™ 400, 4600, 20M 
(Union Carbide Chemicals 
& Plastics) 



HO-(CH2CH20)„H 



CARBOPOIi™ 907,910 
(The B.F. Goodricdi Co., 
Akron, OH) 

CARBOPOL1M 614,615 
(The B.F. Goodrich Co.) 

CARBOPDI.™ 613,1622 
(The B.F. Goodrich Co.) 

CARBOPOL^ 681 X-1 
(The B.F. Goodrich Co.) 

SOKAIiAIT*' PA 70-PN, llOS 
(BASF AG, 

liudwigshaten, Germany) 
jSOKALAll™ HP-22 

(BASF AG) 
COIXOID 117/50,207 
COLLOID X-0125-KN 706 



Acrylic acid, homopolymer 
[ (CHsCHOOaH)^ ] 



High MH Polyacrylic acid 
oroesl inked w/polyalkenylpolyefclter 

CrosslinXed acrylic copolymers 



Acrylic polymer: ethyl 
aery late ( formulated) 

Linear Polyacrylic acid, 

(HH: 70,000 & 250,000) 



CAS #25820-49'9 (copolymer) 



SUBSnnnE SHEET (RULE 26) 
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GOODRITE™ K-7600 N 

(B.F. Goodrich Co.) 

PARAGUlfn< 511 
(Para'-Chem southern. Inc. 
S^psonvi lie, S.C«) 

ALCOGUM™ L-11, I.-15, Im-27 
I.-37 

(Na-tional Starch and Ghemical 
Corp., Bridgewater, NJ) 

AliCOGUHni I.-83 
(Haiiional Starch and Chemical 
Corp. ) 

ACUSOIJM 842 
(Rohan and Haas Co. , 
Philadelphia, PA) 

ACUHER"' 8100 
(Rohm axid Haas Co. ) 

UCAR™ 102, 104, 107 
(Union Carbide Corp. , 
Danbury, CT) 

UCAR™ 146 
(miion Carbide Corp.) 

UCAR« 106 HB 
(union Carbide Corp.) 

TAHOX.™ 731-D & 850 
(Rohm and Haas Co.) 

HEROPAin** VD 



Linear polyacrylic acid, 
sodium salt .(MW*60,000) 



Bthyl aozyla'teiaisthaoryllo aold 



Bthyl aerylaHa I methyl asthaorylate : 
methaorylic acid terpolymer 



Bthyl aexylatetnathacryllo aoid 



Dinonylphenolethoxylate/ 
SKN addnet, 4> ethyl aery late, 4- 
methacxylic acid polymer ( component e) 

Butyl acrylata * styrene 
nethadryllB aald poljpnier (ccanyonentB ) 



Aceylle polymer " (trade eeereb) 



Acrylic acid polymer 



Acetic acid ethenyl ester polymer 
with oxirane (C4Hc02*C2H40). 



Suitable cellulase enzymes for use in the novel 

stonewashing method include any cellulases, including those 

produced from fungal or bacterial sources that are optimally 

active in acidic solutions in degrading cellulosio fibers. 

Illustrative examples of such aoid cellulase enzymes include 

CYTOIiASE™ and InddLAge™ enzymes (produced by Genencor, Inc. , 

South San Francisco, California) and CELIiUSOFT» and DENIMAX™ 

(produced by Novo Mordisk, Danbury, Conn.) which are derived from 

a strain of Tgichodeirma ;LQn<ylbrachlatimn (formerly refiSfii) . 

SUBSTITUTE SHEET (RULE 28) 
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It is to be understood, however, tliat the Invention is 
not limited to any particular cellulase enzymes or any particular 
sources for such enzymes, but instead comprehends the use of any 
ensyaes with cellulose degrading activity maximized in an acidic 
medium, ^ich may be defined as a medium with a pH less than 7.0, 
but preferably within a pH range of about 4 to about 6. 

To achieve the objects of the invention, it is 
necessary that the dye redeposition or backstaining inhibiting 
additives be present in the fabric treatment solution in a weight 
(w/w) concentration not less than about 0.005%. This minimum 
level may vary depending on the class of additives utilized. For 
example, the following are representative concentration ranges 
for the various classes of redeposition preventing additives, 
based on experimental test results: 

Natural/synthetic inorganic silicates: .025 - 5.0% 
Folyalkyleneoxide polymers: .025 - 2.5% 
Polysaccharide polymers: .005 - 5.0% 
Acrylic homopolymers and copolymers: .005 - 8.0% 
It should be stressed that the above weight 
concentration ranges are beised on the total weight of wash liquor 
in which the fabric is immersed and/ or tumbled, ^e inyention 
is not limited, however, to any specific method, sequence or 
formulation for adding the essential conxponents of the invention, 
i.e. the acid cellulase enzymes and anti-redeposition additives 
to the wash liquor. For example, the enzymes and anti-^ 
redeposition additives can first be blended with suitable 
solvents and other optional ingredients, with the resultant 
formulation (in liquid, concentrate, gel or other form) being 
added to the wash water, or the individual components can be 
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separa-tely added in dry or fluid form "to the wash wa1:er* 

The water-based compositions used in the novel method 
of the invention may include not merely appropriate weight 
cbncentrations of acid cellulase enzymes and anti-baclcstaining 
additives but also optional additional ingredients such as 
buffers to maintain the pH of the composition at a fairly stable 
level, surfactants to increase the wettability of the aqueous 
solution, promoting the activity of the enzyme in the treated 
fabric; solvents to help dissolve or disperse the enzymes and 
surfactants; cellulase activators; antioxidants; solubilizers; 
and builder components such as divalent sequestering agents. 
Representative exas^^les of these optional ingredients include the 
following: 

gut- faetanta - polyethylene oxide polymers, polyproplene 
oxide polymers, ethylene oxide-propylene ostide block copolymers; 
ethoxylated Ci.ie allcyl phenols and ethoxylated Ci.ie aliphatic 
alcohols . 

soiventa - ethylene glycol, propylene glycol, and 
oligomers and hi^er polymers of ethylene or propylene glycol in 
the form of polyethylene or polypropylene glycols, alcohols, 
terpenes, and aliphatic, aromatic and naphthenic hycbrocarbons . 

Gftllulaaa enstyme agtivatoirs - proteins, cobalt and its 
salts, magnesium and its salts, calcium and its salts, potassium 
and its salts, sodium and its salts or monosaccharides such as 
mannose and xylose. 

Ati»4ov^dant« - tert-butylhydroxytoluene , 4,4»- 
butylidenebis ( 6-tert-butyl-3^ethylphenol) , 2,2' -butylidenebis (6- 
tert-butyl-4-methylphenol) , monostyrenated cresol, distyrenated 
cresol, monostyrenated phenol, distyrenated phenol and l,l->bis(4- 
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hydroxypheny 1 ) oyclohexane . 

sniub^ lizers - lower alcohols such as ethanol, 
benaenesulfonate saliva, lower alkylbenzenesulf onate salts such 
as p-toluenesulf onate salts, glycols such as propylene glycol, 
acetylbenzenesulf onate salts, acetaunides, pyridinedicarboxylic 
acid amides, benzoate salts and urea. 

putlders - organic phosphates, phosphonates , 
phosphonocarboxylates, anino-polyacetates, polyacrylic acids; 
non-dissociating polymers such as polyethylene glycol, polyvinyl 
alcohol and polyvinyl pyrrolidone, and salts of dicarboxylic, 
diglycolic and sulfonated carboxylic acids, borates, citrates and 
mixtures thereof. 

The enzyme compositions used in the novel methods may 
be in any conventional form, including liquids, thickened 
liquids, concentrates, gels or solids. Various such compositions 
have been disclosed in the prior art and are known to those of 
skill in the formulation of textile treatment and processing 
products • 

The following are representative examples of water- 
based compositions according to the present invention for use in 
the novel method of treating dyed fabric or garments to produce 
a stonewashed appearance while substantially preventing 
redeposition of dye onto the treated material. These examples 
are not intended, however, to limit the invention in any way or 
to set forth ingredients, materials or concentration ranges which 
must be used exclusively to practice the invention. 

Examples 1-7 define compositions for use in the present 
invention which, contain an acid cellulase enzyme derived f rom Xj. 
1 ony < bT-achlatum . a buffer comprising 31.2% sodium acetate, 23.3% 
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aoet:ic acid and 45.5% water, the specified dye redepositlon 
preventing additive and water, quantity sufficient to 100% by 
weight. 

mfAMPLB 1 



Bnzyme - 1-0 

Buffer - 2.0 

BENTONITE™ - 0.1 



KXWPLE 2 

Enzyme - 0.125 

Buffer - 50,0 

ZEOSYIi^ 1X0 SD - 0.5 

Enzyne - 0.25 

Buffer - SO.O 

TETRONIC™ 908 - 0.5 

EXftWPLE 4 

Enzyne - 0.75 

Buffer - 2.0 

POLiYOX™ WSRN-750 - 0.1 

incAMPr.B S 

Enzyme - 0.5 

Buffer - 0.5 

POLYOX"* WSBN-3000 - 0.5 



Enzyme — 0.75 

Buffer - 2.0 

CARBOPOL'»« 910 - 0,1 



Enzyme - 0.5 

•Buffer - 0.5 

CARBOPOI.'n* 910 - 0.5 
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taboratory testing was performed utilizing the 
compositions of Exaii«>les 1-7 in the wet processing of indigo dyed 
denim fabric to quantify the anti-backstaining benefit of each 
additive. The me-Uiod used to determine changes in 

antibacdcstaining characteristics was to measure the Total Color 
Difference (AE) on a HunterLab 0/45 D25-PC2 Colorimeter, 
available from Hunter Associates Laboratory, Inc., Reston, VA. 
This instrument reads three opponent-color scales, where L 
represents black white (where blaek^O and white-lOO) , a 
represents red -* green (where +b •= red, and -a = green) , and b 
represents yellow -» blue (where +b «= yellow, and -b = blue) . AB 
is calculated by the following formula; 

AE = C<AL)* + (Aa)* (Ab)*]*^ 
Initial and final I.,a,b readings are performed at the same 
location on individual test swatches. 

Testing was performed in a Launder-Ometer, available 
from Atlas Electric Devices Co., Chicago, IL. The Launder-Ometer 
is an AATCC-approved standard laboratory washing machine which 
rotates (at 40 ± 2 rpm) up to 20 - 3 in. X 8 in. stainless steel 
cannisters (1.2 liter capacity) in a thermostatically controlled 
water bath. Each canister contained 200g. of one test solution 
of Examples 1-9, one - 4 in. X 4 in. white cotton swatch, one - 
4 in. X 4 in. desized 14 oz. indigo denim swatch, and 45 - .25 
in. stainless steel balls. 

The pH of each test solution was adjusted to 5.0 ± 0.1 
units. Each canister was sealed and rotated in the Launder- 
Ometer at 132 ± 2'*P for 60 or 75 minutes. At the conclusion of 
the test, the fabric swatches were removed and rinsed in a 
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Kennore (Series 60) home washer at: a low water level for a six 
nlnu-te cycle. A-t the conpletlon of -the spin cycle, all test 
swatches were dried in a conventional donestio dryer. Final 
Ii^Arb readings were taken and the Total Color Difference (AE) was 
calculated for the white test swatches. Percent inprovement 
in AE for each test solution in conqparison with control solution 
(the same concentrations of enzyme and buffer without the 
antibaokstaining additives) was calculated as follows: 

AEiot 

%I «= / 1 \ X 100 

Using the above described test method. Table A lists 
percentage inprovement values for the various backstaining 
inhibiting additives used in Examples 1-7. 

TART.K A 



■p^Rt fionif ion Time fmin.l % ^ 

Ex. 1 60 21 

Ex. 2 60 23 

EX. 3 75 15 

Ex. 4 60 24 

Ex. 5 75 23 

Ex. 6 60 33 

EX. 7 75 69 
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Twenty four pounds (24 lb.) of previously desized denim 
jeans plus a white csotton test swatch were placed in a 125 lb. 
capacity Milnor open-pocket washer-extractor. The machine was 
filled with 35 gallons of water and heated to 138oF (59oc> . The 
specified antibacskataining additive and 21.7 ml. of acid 
cellulase enzyme per kg. of denim were then added to the washer 
and tumbled for twenty five minutes. An acetate buffer was also 
included to control the pH at 5.1 ± 0.1 xmits. The wash liquor 
was dumped and the contents of the washer were rinsed at 140«>F 
(600C) then 110«>F (43oc) in 37 gallons of water. The garments 
and test swatches were then dried and final I„a,b readings were 
taken. Table B indicates the additive doses and the respective 
LE values. 



Atiaifcive asms. A£ 

(gm. additive/kg. denim) 

None - Control - 34.8 

Xanthan Gum 10.61 24.5 (%I«=29.6) 

Sodium Alginate 10.45 24.8 (%I=28.7) 

TgyAMPT.E 10 

Twenty one pounds (21 lb.) of denim jeans plus a white 
cotton test swatch vsre placed in an 85 lb. capacity Unimac open- 
podket washer-extractor. The machine was filled with 38 gallons 
of 140OF (60OC) water containing an aiaylase enzyme desizing 
stripper. After 12 minutes, the desizing solution was drained. 
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The madiine was filled with 42 gallons of 120op (49oc) water for 
a 2 minute rinse. The washer was again filled with 42 gallons 
of 140eP (600C) water. The antibabkstaining additive and 18.6 
ml. of acid cellulase enzyme per kg. of denin were then added to 
the washer and tumbled for twenty minutes. An acetate buffer was 
also included to control the pH to 5.1. The wash liquor was then 
dumped and the contents of the washer were rinsed three 
successive times at 120or (49«»C) in 68 gallons of water. The 
garments and test swatches were then dried and final I»,a,b 
reading were taken. Table C indicates the additive doses and the 
respective AE values. 

Additive fifififi ^ 

(gm. additive/kg. denim) 

None - Control - 29.9 

' Ethylacrylate: 
methacrylic acid 

copolymer 3.57 22. a (%I«26.1) 

It has thus been shown that there are provided methods 
^ieh achieve the various objects of the invention and which are 
well adapted to meet the conditions of practical vise. 

As various possible embodiments might be made of the 
above invention, and as various changes might be made in the 
embodiments set forth above. It is to be understood that all 
matters herein described are to be interpreted as illustrative 
and not in a limiting sense. 

Hhat is claimed as new and desired to be protected by 
Iietters Patent is set forth in the following clalins. 



wo 95/35363 



PCT/U89Sn)6578 



22 

1. A nethod of treating dyed cellulosic fabric, Xn 
\xnamm fom or in the form of a gament or other article composed 
of eewn fabric, to produce a stonewaehed effect in said fabric 
eenprising contacting said fabric with a water-based composition 
having an acidic pH and including (a) at least one cellulase 
enzyme having optimum cellulose degrading activity in an acidic 
aediuii and (b) a dye redeposition inhibiting additive selected 
from the group consisting of natural and synthetic inorganic 
silicates, polyalkylene oxide polymers, acrylic polymers, and 
natural, synthetic and semisynthetic polysaccharides. 

2. A method according to claim 1 wherein said 

■ 

coiqxisition comprises from about .025 to about 5.0% by weight of 
natural or synthetic inorganic silicates. 

3. A method according to claim 2 wherein said 
inorganic silicates are selected from the group consisting of 
kaolin clays, fullers earth, zeolites, bentonites, smectite clays 
and hydrated anorphous silicon dioxide. 

4. A method according to claim i wherein said 
composition coaqprises from about .025 to about 2.5% by weight of 
polyalkylene oxide polymers. 

5. A method according to claim 4 herein said 
polyalkylene oxide polyaiers are selected from the group 
consisting of polyalkylene oxide polyamine cc^lymers, 
polyethylene oxides and polyethylene glycols. 

6. A method according to claim 1 Wherein said 
composition comprises from about .005 to about 5.0 % by weight 
of acrylic polymers. 

7. A method according to claim 6 wherein said acrylic 
polymers are selected from the group consisting of bomopolymers 
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Of acrylic acid or netliacylic add and c^jolymers of said acids 
with esters of said acids, polyalkenyl polyether or styrene. 

8. A nethod according to claim l wherein said 
coqposi^ion comprises from about .005 to about 8.0% by weight of 
natural, synthetic or seaisynthetio polysaccharides. 

9. A method according to claim 8 wherein said natural, 
synthetic or semisynthetic polysaccharides are selected from the 
group consisting of natural and synthetic gums and thickeners, 
hydroxylated cellulose materials, gelatin and casein. 

10. A method according to claim 9 wherein said gums 
are selected from the group consisting of xanthan, rhamsan, 
%ralan, guar and locust bean gums. 

11. A method according to claim 9 wherein said 
thickeners aire selected from the group consisting of alginic 
acid, sodium alginate and other alginic acid metallic salts. 

12. A method according to claim 9 wherein said 
cellulosic materials are selected from the groxxp consisting of 
hydroxyethylcellulose, hydroxypropylmethylcellulose and 
hydroxybuty Imethylcellulose . 

13. A method according to claim 1 wherein said 
conqposition has a pH of eOaout 4 to 6. 

14. A method according to claim 1 %rtierein said enzyme 
is derived from a strain of 1*1-4 ehodeyma lonaibraehlatum. 

15. A method according to claim l irtierein said 
composition additionally includes a buffer. 

16. A method according to claim l wherein said 
composition additionally includes surfactants, solvents, enzyme 
activators, antioxidants, solubulizers or builders. 

17. A method according to claim 1 wherein said fabric 
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is -tumbled or agl-tated with said compos itlon. 

18 . A method accoding to claim 17 wherein said fabric 
is tumbled or agitated in a washing machine, tumbler, converted 
dryer or dye paddle machine* 

19. A method according to claim 1 wherein said fabric 
is in unsewn form. 

20. A method according to claim 1 wherein said fabric 
is in the form of a garment. 

21. A method according to claim 20 wherein said 
garment is a new garment. 

22. A method according to claim 1 %Aierein said fabric 
is dyed with a vat dye, a pigment dye, a sulfur dye, or other dye 
idler eln the dye resides primarily on the surface of the fibers 
of the fabric. 

23. A method according to claim 22 wherein said fabric 
is dyed with indigo dye. 



INTERNATIONAL SEARCH REPORT 



No 



PCT/US 95/06578 



. CLASSIFICATION OF SUBIBCr MATTER 

" 6 C11D3/386 D06P5/08 



Acaoittei to fartgmaiionil Pitcnt Qiaiac«<iop (IPC) of to both mtioe»l cUiafitation md IPC 



B. FIELDS SEARCHED 



IPC 6 CllD D06P 



Qiwm CgBowcd by 



llAttM 



C DOCDMBNTB CONSIDHRBn TO BB RBLBVANT 



or Oil 



HdMWDttocMmTto. 



W0,A,91 19794 (NOVO NORDXSK AS) 26 
Decenber 1991 

SN page 5; claims; example 2 

W0,A.93 25655 (GENENCOR INT) 23 December 
1993 

see page 23; examples 
see page 14 

W.A.90 02790 (ECOLAB INC) 22 March 1990 

cited In the application 

see page 14; claims; tables 4-8 

W>.A,94 07983 (GENENCOR INT) 14 April 1994 
see page 55; examples 18»19 



1.4.5» 
13,15-23 



1,5,13. 
15-23 



1-12, 
15-23 



1.14 



arc lined in dio < 



tofboxC. 



m 



* ff ^ft^ il T iH ififTtiff oTcifinldocunkttii • 
'A* ilnHMMUM dcfiAifin ttfl fjBnml ntts ot Ibi Ait wtiicli ii sot 



fflngdabe 

*L* rtwiHiint wtatd wuy Qirev doubti on pnoftty cbnlii^^ or 
wfaich ii olid to nriWiifi the piMiofton tfcM of mtaitotr 
dmhm or giber ■prdil naMonQmtpedBaS^ 



filing dsttM 



__ jGurantpittiAediftcrateiiAnttiionilfilisgdtt 
flr^to tlydMe« idnotteamaict wft^t ci>» pl i^^ 
ctlBd to mdntud ttM prtBd|dc or Ifaeory wufcrtySng tttc 



liter ttun ttM prtortQr ditc diinicd 



dwunat Of pyttctfir itltvMoc; 0 » gUmcd l ii mMkiu 
cBBOktos oonddcrcd to invoivB u idmsUvs tttp wIma ibt 
4luimtfDt is fionlBDefl wUb ooc of rkm oihe 
moth flidi csBBttittdoft bdflg obwioui to a | 

dwMtffli geribgrofflwucpttBttfiatty 



OattorOttttEiaal 



offdM 



20 Sejitenbar 1995 



Dm of BiiUng of Ibe 



MBVCb RpOlK 



2? -09- J935 



ofteBA 

Bmopen PUcBt OiBoc P JL W t PttnOai 

Tel . ( ■«- SI -m 340-aMla. n. si 6Si apo a 

31-719 S«OW« 



Pfannenstein, H 



fmm tcriuNm motrnt thmg cmiy ttm 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Kb 



PCTAIS 95/06578 



C(ConitiinMian) DOCUMENTS CONSIDERED TO BE RELBVANT 



lUliCVttrt to claim No. 



EP,A,0 634 486 (ROKH & HAAS) 18 January 
1995 

see claims; exanples 1-3; table 9 

EP.A.O 665 322 (HEIJI SEIKA KAISHA ) 2 
August 1995 

see exanples 3,5 



1,6.7. 
13.15-23 



1.8-10. 

12,13, 

15-23 



page 2 of Z 



INTESNATIONAL SEARCH REPORT 



PCT/US 95/06578 



Pttcnt docmiMin 
cited in iMvefa fcport 



PtfUtoadoii 
data 



Patent flonlly 
iiifliiibar(c) 



PubUoatiozi 
datt 



Ufi^AaOl 10*701. 


91;— 19— 01 




8076791 


07-01-92 

W# WA 9& 










07-01-92 

Vr Wa 








d 119807 


26-12-91 

fcV <*fc 








0576424 


05-01-94 


WO-A-9325655 


23-12-93 


WO-A- 


9429426 


22-12-94 


wU^fi SI1IU&/ 9U 


11^ 9V 


US-A- 


5006126 


09-04-91 




AT-T- 


106938 


15-06-94 






CA-A- 


1331260 


. 09-08-94 






JXrO- 


68916027 


14-07-94 








68916027 


10-11-94 








0435876 


10-07-91 








5295 


20-01-95 






JP-T- 


4500702 


06-02-92 






US-A- 


5122159 


16-06-92 






US-A- 


5213581 


25-05-93 


WO-A-9407983 


14-04-94 


AU-B- 


4924793 


26-04-94 




CA-A- 


2145873 


14-04-94 






EP-A- 


0663004 


19-07-95 


EP-A-0634486 


18-01-95 


US-A- 


5380447 


10-01-95 




AU-B- 


6731994 


19-01-95 






CA-A- 


2127420 


13-01-95 






FI-A- 


943299 


13-01-95 






NO-A- 


942542 


13-01-95 


EP-A-0665322 


02-08-95 


JP-A- 


7216745 


15-08-95 



